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Lab( C+2 )
Lecturer: Dr. ERhlas Falih Branch: NW and CS
Subject: OOP Class: Second
Week no.: 1 Date: / /2024
Introduction: el il (g il cuilal) Ciy el Lasie

Function, Function overloading and default arguments

A function is a set of statements designed to accomplish a particular task. Overloading refers to the use the
same thing for different purposes. The function declaration must provide default values for those arguments
that are not specified.

Objective: Zeali_l) Ay Ul L) il Apan) iy g
Learn how to build and implement Function, Function overloading and default arguments using C++
language.

Lab Steps: Ragall ) pans ) Cn g ) a3 gual ol Apuilad¥) il shadl) A0S

Example 1: Write a C++ program to find the maximum value between two values
using function

#include <iostream.h>

float max ()
{
float a, b; a=3.5; b=10.25;
float c;
if (a > b)
c=aq;
else
c=b;
return (c);
}
void main ( )
{ floatk; .
k=max(); ,(I)oUtzpsUi'-
cout <<k; > :
}
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Example2:Write a c++program to find the volumes using function overloading

#include <iostream.h>

int volume(int):
double volume(double.int);
long volume(long.int,int):
void main( )
{
covi=<volume(10)<<"\n";
cout<<volume(2.5,8)<<"\ n'":
couvit<<volume(100L,75,15);
’
int volume(int s)
{
return{s®*s*s); /[ cube
:;
double volume(double r,int h) /f cvlinder
{
return(3.145192%r*r*h);
h
long velume(long l,int b,int h) [/ rectangular box
{
return(i*b*h):;
}

Example 3:Write a simple program to represent a default argument

#include <iostream=
using namespace std;

void repchar(char="*", int=45); ffdeclaration with
ffdefault arguments
int maini)

{

repchari(); ffprints 45 asterisks
repchar({'="); f/prints 45 equal signs
repchar({'+"', 30); flprints 3@ plus signs
return @;

}

[ repchar()
[/ displays line of characters
void repchar({char ch, imt n}
{
for{int j=@; j<n; j++)
cout == ch;
cout << endl;

}

fdefaults supplied
! if necessary
floops N times
fprints ch

T

: il i e ad s Balall (o 5 2 g5
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masce,  University of Technology/ Department of Computer Sciences
T Lab( C++2 )
Lecturer: Dr. ERhlas Falih Branch: NW and CS
Subject: OOP Class: Second
Week no.: 2 Date: / /2024
Introduction: el il (g il cuilal) Ciy el Lasie

Class definition, constructor and Destructor
Classes are collections of variables and functions that operate on those variables. The variables in a class
definition are called data members, and the functions are called member functions.

Objective: £al ol Lpaally allall el i) Apad ) iy o

Learn how to build and implement Class function using C++ language and constructor and Destructor.

Lab Steps: dagall i Jlag¥) lany o) it g ) da ) 9AS el jull L) ) ghadl) 48

Examplel: write an OOP to define the coordinate of point and shift these values of this
point.

Finclude<io=stream. hx

cla==s point {
int =wval. yvwal;
public:
wold setpti{int =.int )

1
=wval=x:
wwal=v:
i . . .
woid offsetpti{int =.int )
1
E=val+=x:
wwal+=;
cout<<mvals<ywal:
¥
T _
woild maini )
1

point pt;
pt . =etpt {10, 20%;

pt . affsetpt{2. 23 ;
¥
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Example 2: Write an OOP to find the area of rectangle using constructor and the

destructor.

¥ include <icstream.h:

cla==s Eectangle

1
int length . width;
public:
Eectangle{int =. int ¥) Sloonstructor
1
length = =;
width = w;
F
™~ Rectangle() sodestructor
{
T
int areal )
1
return (length *®width);
r
¥
vold maini )
1
Fectangle rectlib,?);
cout<< rectl areal ) <{ endl;
r

;M\dﬁu&éﬂ ;34&\%)45@533
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masce,  University of Technology/ Department of Computer Sciences
T Lab( C++2 )
Lecturer: Dr. ERhlas Falih Branch: NW and CS
Subject: OOP Class: Second
Week no.: 3 Date: / /2024
Introduction: el alaiall (g il uilal) Ciy et Lasia

Friend function
Occasionally we may need to grant a function access to the nonpublic members of a class. Such an access is
obtained by declaring the function a friend of the class.

Objective: £al ol Lpaally allall el i) Apad ) iy ot

Learn how to build and implement Friend function to one class or two classes using C++ language.

I‘ Examplel: Write an OOP to find the summation of point coordinates using friend function class. “

Lab Steps: Ragall ) ans 31 Can g &) opa )55 el Fpuiud) il shal) 2058

finclude <iostream. h:

cla==s point

1

private:

int xval.vval:
public:

point{int =, int ¥)

¥val=x+2;

vval=v+3;
cout<< "mEval=s "<<mwval<<" "<<"ywal= "<<ywval<<endl;
b
friend int sum{point p): Sofriend function
¥
%nt sumipoint p)

int = = p.Eval + p.yval;
return (=)

woid maini )

1
point pi2,2):

cout<<" the summation of coordinate = & v = "<<sumn(pli<<endl:
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Example 2: Write an OOP to print the coordinates of a class point and a class D3 using
friend function.

#include <iostream. h:
clas=s D3;

clas=s point

1

private:

int =val, vval;
public:

volid geti)

Ewval =6; ywal=3;

friend woid write(point p. D3 d); Sofriend function

T

=la=s=s D3

{

private:
int zwval:
public:
D30

{ =wval=5L:

T

friend woid write({point p. D3 d); Softriend function

¥

wold writel(point p, D3 d) Sofunction definition

1

cout<<"®¥val=s "<{<p.Eval<<endl;
cout<< "yral=s "<<p.yval<<endl;
cout<<"zwal= "<{{d. zwal<<{endl;

F

woid mainf)

[ Output:
point p;

xval=6
D3 d; yval=3
zval=5

p.get);

write(p.d):
¥

;Jﬁ&dHJJ&A&Aﬁ ;&ngrq}ﬁ&ﬁﬂ
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Lecturer: Dr. ERhlas Falih Branch: NW and CS
Subject: OOP Class: Second
Week no.: 4 Date: / /2024
Introduction: bl Galaiall (g i uilal) Ciy et Lasia
Friend Class

The member functions of a class can all be made friends at the same time when you make the entire class a friend.

Objective: £al ol Lpaally allall el i) Apad ) iy ot

Learn how to build and implement Friend class using C++ language.

Example 1:Write an OOP to divide the value m in a class first on the value n in the class second

using a friend class.

Lab Steps: dagall &l Jla¥) Gany o) aa g ¢ e ) 938 gl pall dpeaaad) il ghadld) 48

includesio=tream . s
clas=s first

i _

it m:
public:

wolid get_mi )

i
iy

friend cla=s=s second:

m=12:

T
=la==s second
int
public:
woid get_nif )
1
i

wold Jdaiww{fir=s=t £

n=G:;

int b= f m ~1:

cout s < "division= "<<bh<<endl ;

x

*:

wolid madirnd )

1
fir=t f: f . get_m{):
==cond = =.get_nil:
=.di~{f3:

T
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Example 2: Write an OOP to read the values x and y in a class read and write the values x and y

in a class write using friend class

F¥include<io=stream hs

=las=s read

i
int =.v:
public:
readl )
cout<< "Enter the waluss of = & w";
CinFrE>»>»V;
T
friend class write;
T
cla==s write
i
public:
vold write_=Eviread x)
1
cout<sr . ®x <<" "<<r wi<endl;
I

volid maing )
read T
write w:

w.owrite _=vir);

;M\dﬁu&gﬂ ;34&\%)45&533
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masce,  University of Technology/ Department of Computer Sciences
T Lab( C++2 )
Lecturer: Dr. ERhlas Falih Branch: NW and CS
Subject: OOP Class: Second
Week no.: 5 Date: / /2024
Introduction: bl Galaiall (g i uilal) Ciy et Lasia

Scope Operator Resolution and Static Members
When calling a member function, we usually use an abbreviated syntax. For example: pt.OffsetPt(2,2); //
abbreviated form This is equivalent to the full form: pt.Point::OffsetPt(2,2); // full form
A data member of a class can be defined to be static. This ensures that there will be exactly one copy of the
member, shared by all objects of the class.

Objective: £eali ol Lpaally allall el i) Apad ) iy o

Learn how to build and implement Scope Operator Resolution and Static Members using C++ language.

Example 1: write an OOP to find the area of rectangle using the concept of Scope Operator

Resolution.

Lab Steps: dagal) i Jla) Glany g Cidag O Azl sAS graliall pal) <l ghadl) A s
M i1nclude <i1o=tream. h>
—cla== Rectangle
+

innt length | width:
public:
Fectangle( ) :
wodid arsarfl )
¥
Fectangle 1 FRectangled )
+
oot < < "Enter Length and Waidth ™
—inrFrlength
i rwidtlh;
>
woid Hectangle: axreai )
+
cout << length*®widtl:
x
wodld mainid )
+
Fectangle rect ;
rect  areail )
x
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Example 1: Write an OOP to represent a static members for count class

#include:io=strean. hr
clas=s count
1
private:
=tatic int cl;
int c?;
public:
count (]

1
c2=0;
h

=tatic woid write_cl() ~~=tatic function

d

cout <<"cl= "<<+4cl<<endl;

¥

vold write_cZ2() < non—-=tatic function

1
cout << "c2= " {i++4c2 <4 endl:;
T

+
Py

int count::cl = 0;

S

vold maing )
count nl: )
nl.write cl(); Output:
nl.write c2(); cl=1

5 c2=1
count nd: _
nZ . write cli): 01:2
ne write c2(); c2=1

cl=3
count n3: 2=1
nd.write cli): ¢
nd . write cii);
I
i) G e b Balal) (o 525 b g5
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University of Technology/ Department of Computer Sciences

T Lab( C++2 )

Lecturer: Dr. ERhlas Falih Branch: NW and CS

Subject: OOP Class: Second

Week no.: 6 Date: / /2024
Introduction: bl Galaiall (g i uilal) Ciy et Lasia

Objects Pointers and Class Object Member . It has already been stated that a pointer is a variable which holds the
memory address of another variable of any basic data type. It has been shown that how a pointer variable can be
declared with a class. A data member of a class may be of a user-defined type, that is, an object of another class.

Objective: £al ol dpaadlly Callall el i) Apad ) iy o
Learn how to build and implement Objects Pointers and Class Object Member using C++ language.

|‘ Example 1:Write an OOP to read and display student information using pointer.

Lab Steps: dagall il Jlag¥) Glany o) iaa g ) Apa ) A8 el L) ) ghadl) 458

Binclude <iostreamn k>
cla=s=s =tudent
i
private:
int =tageno:
int age:
char =sex:
float height:
float weight
public:
void getinfol):
void disinfol):
T ~oend of claz==s definition
wolid student: igetinfol)

cout<<" Stage number " Ccinrretagenc: cout<<endl ;
cout<<" Age: " cinyrage; cout<<endl
cout<< "Sex " Ciny>=ex; cout<<endl
cout< < "Height " cins>*height cout<<endl ;
cout<< "Weight " cinrrweight

T

vwolid =s=tudent: disinfol)

{
cout< < "Stage number = " cout < <=tageno; cout<<"~n":
cout<<" bhgs= " cout< <age; cout<s<"mnt
cout<<s "Sex = ": coukt< <=ex: cout<<"~n":
cout< < "Height ="; cout<<height ; coutsg"wn";
cout< < "Weight = cout < <welight

T

wolid maing)

=tudent #*ptr;

ptr=new =student;

cout<<" enter the following information"<<endl:
ptr—rgetinfol):

cout<<" “n contents of class "<<endl:
ptr—rdi=sinfai):
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Example 1:Write an OOP to find the area of square using class object member

¥ include <i1o=tream. h:
clas= area

1
int k;
public:
arealint =)

1
k=x;

cout<<{"k= "<<k¢<{endl;
cout<¢ "area of sguare= "<(k*k<<endl;

I
i
cla=zs =guare

i
private:

area length;
public:

Output:

squa?E(int =) :lengthi=) area of square= 49

h

i

vold maini )
I  =guare =(7);

¥

: il i pdia ad g BLal) (gt 5 2 55
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University of Technology/ Department of Computer Sciences

T Lab( C++2 )

Lecturer: Dr. ERhlas Falih Branch: NW and CS

Subject: OOP Class: Second

Week no.: 7 Date: / /2024
Introduction: bl Galaiall (g i uilal) Ciy et Lasia

Objects arrays and an array of Pointers to Objects

In C++, the definition of an array specifies a variable type and a name. But it includes another feature: a size. The
size specifies how many data items the array will contain.A common programming construction is an array of
pointers to objects. This arrangement allows easy access to a group of objects, and is more flexible than placing
the objects themselves in an array.

Objective: £al ol dpaadlly Callall el i) Apad ) iy o
Learn how to build and implement Objects arrays and an array of Pointers to Objects using C++ language.

|‘ Example 1: Write an OOP to read and write student information for 10 students objects. ‘l

Lab Steps: dagrall il ) Glany ) i g O g )5S gald sl Apaa) ) shal) At
¥ include <iostream. hr

clas=s =tudent

{
char name[20];
int age
float average;
public:
vold get_dataf )
i
ClnF >namns;
Cin:rage;
Cin:raverages;
T
volid print_datal)
1
cout<<hname <<" " <<age<d” "<<awverage<<endl;
I

void main( )
=tudent =[10];
for (int 1=0;1<10;1+44)

=[1].get_datai};
=[1].print_datal);
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Example 1: Write an OOP to read and write student information for 10 students

using array of pointer to objects

# include <iostream.h:
cla== =tudent
1
char name[20];
int age ;
float awerage;
public:
vold get_datai)
1
Cinyrname;
cin:rage;
Clhyraverade;

vold print_dataf)
1

'

void maini

cout<<namns <" {{ages<" "<<average<<endl;

student  ==[10];

for (int 1=0;1<10;1+4)

1
=[1]=new =student;
(#=[1]).get_data();
{#=[1]) print_datal);
¥

;M\dﬂ@éﬂ ;SJLAJ\WJAS@\EJS
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masce,  University of Technology/ Department of Computer Sciences
T Lab( C++2 )

Lecturer: Dr. ERhlas Falih Branch: NW and CS

Subject: OOP Class: Second

Week no.: 8 Date: /| /2024
Introduction: bl Galaiall (g il cuilal) Ciy et Lasia

Operators Overloading _ Unary Operator

Unary operators act on only one operand. Examples of unary operators are the increment and decrement
operators ++ and --, and the unary minus, as in -33..

Objective: £oali ol Lpaadlly Callall Ll il Apad ) iy ot
Learn how to build and implement Unary Operator function and Unary Operator with Return
Object using C++ language.

Example 1: g Jia iy el ol ciaa g
Write an OOP to increment the count variable in class counter using unary operator overloading (+ +).

Lab Steps: dagal) & Jla¥) Gany o) aa g O A ) A8 gl sall dpiaa) ) ghadll) i

1 : .
Hirnclude <«io=tr=am . bz

class=s Countexr
+
pDriwate:

it oount
public:

Zountexri ) A~ Cons=struactoxr
4+ count=5;
¥
woild opesrator 4+ ) Aodancrement (pref i)
+
++oouant
¥
woilid writed )
+
=1t < < oomant
¥
¥

T T T T T T T T T T T T T T T T T T T T T T T e T e T T T e e e
wodid madiri )

i

ZCounter =1, =2

cout < < Mrernel="

=l . writeQ )

oot < < Trenes 2 ="

o2 . .writel )

++i=1 ~dncremnsint =1
++=2 Aol norement o2
++i=2 i nerement o2

oot < g el ="
=1l wxritei( )
cout < < Mo Z2="
=2 writ=( )

T
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Example 2: g Jlia Aipuay el ) s g

Write an OOP to decrement the count variable in class counter using unary operator overloading (- -) and
return the object to other object in main function using Nameless Temporary Object.

Lab Steps: Lagall i Jlag¥) lany o) ita g ) Aa ) 0AS el el Lalas¥) ) ghadl) 48

Finclude «<i1o=tream.lhi>
clas= decrem=ent

i

private:
it =
pablic:

decrement (1t ) S Con=structor
1 ==w:
T

decrement operatoxr —— (0

1

o
return decrement (=)

wold write( )

i

i

¥

T T T T T T T T T T T T T T T T T T T i T T
wodld madirng )

cout < < <endl

+
decrement mi7) . {07l :
n = ——T:

m.writeld )
n.write[l )

¥

Lﬁ&dh{ﬂkéﬁﬁ ;huﬂgquﬁéﬁﬂ
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masce,  University of Technology/ Department of Computer Sciences
T Lab( C++2 )

.

Lecturer: Dr. ERhlas Falih Branch: NW and CS

Subject: OOP Class: Second

Week no.: 9 Date: / /2024
Introduction: Zealinlly (3lacial) (g i quilad) iy el Aadia

Binary Operators Overloading _ Arithmetic and Comparison Binary Operator

a) Arithmetic Operators
Arithmetic operators consists of (+,-, %, /)

Objective: el Loy allall el il Apad) iy o

Learn how to build and implement * Operator function using C++ language to multiply two numbers.
Also Learn how to build and implement + Operator function using C++ language to add two areas of
Rectangle

Example 1: fo e Jlia iy el ) Cina g

Write an OOP to multiply two numbers using operator overloading ( *)

Lab Steps: Lagal) @ Jlag¥) (2amy o) an g ) Apa s ) 938 el yull dpiea) ) ghadl) AUS
I/_ class mult Write an OOP to multiply two numbers
{ int % using operator overloading *
Public:
mult (it k)
i x=k: }
mult operator * {mult m)

int b=x*m.x;

return multib) ;
I
void print()
{ cout=-==; }
ts:
void main()
{ mult al{3), a2{5).a3(0);
a3i=al*az:
ad . print{);

}
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Example 2: e e diuay bl ) Ciay
Write an OOP to add two areas of rectangle using (+) operator overloading.

Lab Steps: Aagall i Jlag¥) gy o) a0 A S 938 el sl A ) ghadd) 4,8

clazs rectangle
i
private:
int length, width ares;
public:
void get()
{ ciny:lengthyrwidth; 1
ractanglel )
area=[); }
rectangla(int a)

{
¥

rectangle opsrator + (rectangle r2)

Area=a;

int al = length®width;
cout<¢ "arsal = “f{oialocesndl:

int ad= r2 lengther? width;
cout €< "ares? = "{{add{{endl:

int aj=al+al;
return rectangle{al);

vord show()

{ cout ¢¢ area }

| 55

void lﬂlnk].

rectangle rl.r2.r3;

rl. get().

rd oget();

ri=rl4rl:

cout €< “"armal = ": r3 show()

¥
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University of Technology/ Department of Computer Sciences |EEEE==

Lab( C++2 )

Lecturer: Dr. ERhlas Falih Branch: NW and CS

Subject: OOP Class: Second

Week no.: 9 Date: /| /2024
Introduction: bl Glaiall (g il cuilal) Ciy et Lasia

Binary Operators Overloading _ Comparison Binary Operator

b) Comparison Operators

Comparing operators consists of (>, <, >= ,<=,==, I=).Examples bellow show some of these operator.

Objective: el Loy allall el il Apad) iy o
Learn how to build and implement a comparison < Operator function using C++ language to compare
between two ages

Example 3: o e Ay el ciuay
Write an OOP to compare between two ages of person using (<) operator overloading.
Lab Steps: Lagal) il Jla) Glany g cida g Of A )l 938 gall pull Apaa¥) <ol ghadld) A s

Finclude <iostream.h>
clas=s per=on

.

Private:

int age:

public:

wvolid get )

£

cout << "~nEnter age:
cin >> age:

bool operator < (person p2)
i

1if (age<pZ. age)

return {(true):;

=lse

return{(false) :

¥

: S
wvold maind )

1

Person pl.p2:

PV G e G P e o Y P G A a a e

if{ pl < p2 ) rroverloaded 7 <« operator
cout << "“~n personl i1s wvounge=t than person2”
else
cout <<" ~n persongd is voungest than personl®™
cout << endl ;
¥
- .« 8 2 e - o 2 e
M\uw&ﬁy _odl.d\wJ.\.\&ﬂy
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""j;l’%? University of Technology/ Department of Computer Sciences

Lab( C++2 )

Lecturer: Dr. ERhlas Falih Branch: NW and CS

Subject: OOP Class: second

Week no.: 10 Date: / /2024
Introduction: Feel ol (il (g Al il iy il atha
Inheritance is the process of creating new classes, called derived classes, from existing or base classes.
Objective: fali pll oailly Ul Land) cailad) e i o3

Learn how to build and implement an OOP to represent a Single Inheritance using C++ language for counter class.
Also Learn how to build and implement an OOP to represent a Single Inheritance with overriding functions using C++
language for employee class

EXGrnFﬂe1: Ggmdﬂa&#qeyuﬁﬂuhq
Werite an OOP to decrement the count variable in class counter using — operator and inheritance with ++ operator.
The program includes a class called Counter and a class CountDn was derived from Counter class.

Lab Steps: Lagrall @ Jlag¥) Gany of isa g ¢ Al A8 galipll Apalia) < ghadl) 458

Finclude <io=stream. ki

cla== Counter Srhaze clas=s=
1
protected:
int count:
public:
Countexr()
count=5; L

wold operator ++ ()

i
¥

wold writel )
{ cout<<ocount; F

++oount

T T T
cla=s=s CountDn @ public Counter Soderived class

i .
public:
vwoid operator — ()

{

——Ccount

¥

B
woid maing )

CountDn <=1 ;

++=1 ++=1

cout << "tnol="o cl . writel )
——c1: —=1: ——1:

cout << "tnol="o ol writel():
T
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Example 2: e Jla dipay mai ) Ciag
Write an OOP to read and write the information of employee using overriding functions .Create a class called
employee which contains employee's name and number as private data items. Derived from class employee a class
called manger which contains a salary of type float as private item

Lab Steps: Lagal) @ Jla) Gany o) itag ¢ Apa Ul sAS el ol Al il ghadl) Al
#mclude <lostream h>

class emplovee
i1 povate:
charname[100]; long number;
public:
void getdata()

1 Clf =7 name; cin == number; G

void putdatal)
! cout <= name; cout << number; }
1

class manager: public employee
{ private:
float salary;
public:
void getdatal()

i
employee - getdatal);

cin == salary;

¥
{ 1putdata()
emplovee :: putdata();
cout <= salary;

h

¥

vold maim)

1 manager ml;
ml getdata();
ml putdata();

¥

M\dﬂa@gﬂ : Séw“ﬁ).ﬁ&éﬂ
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University of Technology/ Department of Computer Sciences
Lab( C+2 )
Lecturer: Dr. ERhlas Falih Branch: NW and CS
Subject: OOP Class: second

Week no.: 11 Date: /| /2024

Introduction: ety (3laiall 5 il il iy ol Aadia
Inheritance: Class Hierarchies

Objective: feabi ol Aty iUl Laad) il Aan) iy o
Learn how to build and implement a complete program to represent class hierarchies

Example: o e Dy qali i) i g

Example 1:-Write an OOP to model employ using inheritance hierarchies

Lab Steps: Lagall il Jla) ary g Caa g &) Aga ) 53 grabi ] Apalaa) < ghadll) 4L

#include <iostream.h>
cla=s=s enployes

{

private:

char name[30]; long number;

public:

voi1d read( )

{

cout<< "n enter name" cCin FF name
cout<<"~n enter numnber"”; cin »r» number:

wvoid writel)

{

cout << name;
cout << numnber:

}

¥

S D S Y
cla=s=s manager ;| public employves

{

private:

char titlel[30]:

public:

volid read()

enployes: (read();

cout<<"~n enter title"; cin »>> title:

¥

wvoid writel)

enployes: (write():
cout <<title;

}:
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A A A S
clasz= =cienti=st . public emnployes
i
private:
int pubs; Sosnumber of publications
public:
wold readi )
1
enploves: (read():
cout<<"~n enter numnber of publications "; cin »» pubs:

woild writel)

enployes: (write();
cout < <pubs;

h

h

B A A A A A

SRS LSS S SIS PSS SRS SIS TSI LSS
claz=z laborer : public emploves

1

ST LT LT EET LT T ST TS LTSS
vold maini)

nanager m;
scientist =;

laborer b;

cout <¢ "~nEnter data for manager "
m.read();

cout<< "~nEnter data for scientist ";
=z.read();

cout << "“nEnter data for laborer "
b.readi}:

cout << "“nData on manager "
m.writef):

cout <¢ "~nData on scientist
= . writel);

cout <¢ "~nData on laborer

b.writel);
1
s oddal) (A pdia éﬁéjﬁ : SJLJ\Q;UQJJEZEQJQ
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W{Q’%EJ University of Technology/ Department of Computer Sciences
Lab( C++2 )
Lecturer: Dr. ERhlas Falih Branch: Nw and CS
Subject: OOP Class: Second

Week no.: 12 Date: / /2024

Introduction: falially (laiall (g Al cuilal iy il Aasia
Inheritance: Multiple Inheritances

Objective: Feali ol Aty Ul Laad) il Aan) iy o
Learn how to build and implement a complete program to represent multiple inheritances

[EXC"11F)k3: GL»adﬁaK&yag@aUJ#\gLAJ
Write an OOP to model employee database using multiple inheritances.

Lab Steps: Lagal) @ Jlag¥) Gany o) ita g ¢ Aaa ) A gralinll Apl) < ghadl) 4,8

#include <iostream. h:
A S
class student

private:

char school[30]; char degre=[30];

public:

wvolid getedul )

{

cout << " Enter name of =school or universitw: " cin r» =chool:

cout << " Enter highest degree (Highs=chool. Bachelor's. Master's. FhD)earned “n":

cin rr degree;

void putedul )
{

cout << =chool: cout ¢{ degrees:;

:

P S R S S S S S S
cla== employes

{

private:

char name[30]: long number:

public:

void getdatal)

{

cout<{"~n enter nams"; cin »r name;
cout<{"~n enter number"; oin rr numnber;

1
void putdatal)

cout (¢ name;
cout < number:
T

+:
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}/f/X/X//f///ﬁ//////f////f/f/ﬁ//f///ﬁ//f///ﬁ////f/ﬁ/ﬁ//f///ﬁ////
clas=s manager | public emploves. public student

L

private:

char title[30]:

public:
void getdatal)

enploves: getdatal);
cout<<"~n enter title"; cin »r title;
student : (getedui);

void putdatal)

emnploves:  putdatal);
cout <<title;
student : putedui);

F
AL LSS LSS S S S

S
clas=s =cientist : public employese. public student ~w=cientist

1

private:

int pubs: Snunber of publications

public:

volid getdatal)

1

enployes: (getdatal )

cout << " Enter number of pubs:
=tudent : :getedul )

cin »» pubs:

volid putdatal)

1

enployes: putdatai):
cout << pubs;
student : :putedul ) ;

T +

LTSS
zlas=s laborer : public emplowves - laborer

{ .

i
volid maing )

nanager I =cientist = laborer b

cout << "~nEnter data for manager " m.getdataf);
cout << "“~nEnter data for scienti=t " =.getdatal);
cout << "~nEnter data for laborer " b.getdata():;
cout << "~nData on manager " m.putdatall:;
cout << "~nData on scientist " =.putdatal);
cout << "~nlata on laborer " b.putdatai};
I

;JéﬁLd‘Li)ﬁu‘&éjﬁ ;Sdbd\gfueJiiéguﬁ
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W{Q’%EJ University of Technology/ Department of Computer Sciences
Lab( C++2 )
Lecturer: Dr. ERhlas Falih Branch: NW and CS
Subject: OOP Class: second

Week no.: 13 Date: / /2024

Introduction: il (laiall (g Al cuila) iy il Aasia

Virtual Function means existing in appearance but not in reality.

Objective: Feali ol Aty Ul Land) il bl iy o
Learn how to build and implement an OOP to represent a virtual function using C++ language for base and derived
classes.

Ean“ﬂe1: e Jlia iy gali ll Cinag
Werite an OOP to print "Base", "Dervl" and Derv2 using virtual function

Lab Steps: Lagall @ Jlag¥) Gany of isa g ¢ Aaa ) A gralinll palia) < ghadl) 48

Finclude <io=tream. b
7 T T T T T T T
cla== Ba=e

public:
wirtual woid showi )
{f cout << "Baze-n": +

P T T T

cla=s= Derwvl | public Bas=e
1

public:

wold =show( )

{ cout << "Derwvl-n": ¥

T g i T T T i i T T T T i i T T T i i T
cla=s=s Derv2 : public Ba=e
1

public:

wold =how()

f cout << "Derw2-~-n": ¥

T T 7 T 7 7 7 7
int maini )

Dexrwl dwl:
DervwZ dwa;
Ba=ze*® ptr:
ptr = &dwl:
ptr—s>=how )
ptr = &GdwZ:
ptr—r>=how )
return O

¥

A G e gl Bkl gy 0 b g5
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Introduction: il (laiall (g Al cuila) iy il Aasia
Pure Virtual Function means existing in appearance but not in reality.

Objective: gl pll Lol Ul Land) cailal) e i o3
Learn how to build and implement an OOP to represent a Pure virtual function using C++ language for base and
derived classes

Example 2: T Jlia Ay gali ) i
Write an OOP to print "Base" , "Dervl" and Derv2 using pure virtual function

Lab Steps: Lagal) i Jlag¥) any o) iaag ¢ Apa Ul sAS guabisoll i) il ghadl) A3
o

#Finclude <io=tream . h>
i
cla=s=s Base ~~ba=ze cla==s

rublic:
virtual woid show() = 0; ~“-pure wirtual function

PP P P P P P P T R P T e e

cla==s Dervl : public Base

i

rublic:

volid show()

i cout << "Dervl-~n"; }

i
cla=s=s Derv2 : public Ba=e

rublic:

wold show( )

I cout << "Derv2~n"; }

/,:"./f///..-"’//.f"///.///////.////////.f///..-"’//////.//.//////f///////////////
int mainif)

1 Basex arrlz2];

Diervl dwl;
Derw? dwz:
arr[0] = &d«l:
arr[l] = &dvz:
arr[0]—rshow().
arr[l]-rshow().
return 0
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“’{;‘L’%EJ University of Technology/Computer Science Department

Lab( C++2 )

Lecturer: Dr. ERhlas Falih Branch: IS

Subject: OOP Class: Second

Week no.: 14 Date: /| /2024
Introduction: ety (3laiall 5 il il iy ol Aadia
Pure Virtual
Objective: feabi ol Aty iUl Laad) il Aan) iy o

Learn how to build and implement a complete program to check the person if successful or fail.

Example: o e Dy qali i) i g
Example 4: Write an OOP to read and check a person if successful or fail. Create a class called person which
contains name of type string and derived a class student and a class professor from a class persons

Lab Steps: Lagall il Jla) Glary gf i g ) Aga ) A grali ol Apdaa) ) gladl) A,

#include <iostream. h:
B R R R P R P P R P R S P
cla== person Soperson class

private:

char name[40];

public:

vold getHamel )

{ cout << " Enter names:
vold putHamel )

{ cout << "Hame i=: << name << endl; +

virtual wvoid getDatal) = 0; Sopure wirtual function
virtual bool i= succe=s=() = 0; Sopure wirtual function

cin »» name;

P R P P R R P R
zla==s =tudent : public person

i

private:

float avg:

public:

void getDataf)

i
per=on: getHame( ) ;

cout << " Enter student's average:
T
bool i= =succes==()
{ i1f ({awg »>=50)
return true:;

2l==

return fal=sse: }
} .

B T

cin »r» Avg:
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class professor : public person

1

private:

int nunPubs;

public:

void getDatal)

1

perzon: cgetHane();

cout <¢ " Enter number of professor's publications:

¥

bool is_success()

T if (numPubs » 100)
return true;

elze

return false;

" cin rr numPubs;

F
vold main()
1
person  *persPtr[5];
int 1i;
char ch;
for (1=0;1<5;1i++)
1
cout << "Enter student or professor (=-pl: "
cin »» ch;
if (ch=="'=")
persPtr[i] = new student:
el=ze
persPtr[i] = nev professor;
persPtr[i]-rgetDatal);
persPtr[i]-rputHam=( ]
if{persPtr[i]-ri=_success({)==true )
cout << " This pers=on i= successful-~n";
el=e
cout << " This person iz fail»n";
r
I
M\dﬂa&éﬂ de‘wJﬁ@.éﬁ
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Lab( C++2 )
Lecturer: Dr. ERhlas Falih Branch: NW and CS
Subject: OOP Class: Second
Week no.: 15 Date: /| /2024
Introduction: falially (laiall (g Al cuilal iy il Aasia
Template Function
Objective: feal ol Aty Ul Laad) il Aan) iy o

Learn how to build and implement a complete program to represent template Function

Example: o e Dy qali ) i g
Write an OO Program to find the absolute value using template function..

Lab Steps: Lagal) @ Jla¥) Gany o) ita g ¢ Ana ) A gralinll Apala) ) ghadl) 4,

#include <iostream. b
template <class t» Jsfunction template
void ab=({t k)

1

if (k. < 03
cout << —k;
=l==

cout <<l

¥
Ear
vold maing)

1

int a = §;

int b -5

long = J0000L;
long w —30000L;
double = 9.95;
double = —10.15;

=2~ I I

ab=(a); cout<<endl:
ab=(h); cout<<endl;
ab=(=x): cout{{endl:
ab={(v), cout<<endl;
ab=(n); cout<<endl;
ab=(m): coutd{{endl:

:M\dﬂ@éﬂ :SALAJ\WJAS&EJ}'
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“’{;‘L’%EJ University of Technology/ Department of Computer Sciences

Lab( C++2 )

Lecturer: Dr. ERhlas Falih Branch: NW and CS
Subject: OOP2 Class: Second
Week no.: 15 Date: / /2024
Introduction: feallly slasiall o Rl cuilad) iy il Lasia
Template Class
Objective: faliall Aol (Ul Land) cuila) e iy o

Learn how to build and implement a complete program to represent template Class

Example: e Jlia A, bl inag
Write an OOP that include a class called divide. Use the concept of template class to write the program. The divide
class includes a and b as private, and two functions read() and a function div() to divide a on b. The main program
includes the call of the objects of type integer and long.

Lab Steps: Lagall il Jlal) Glany o) Ciaa g &) Aa ) SAS el all Apeiua) ol ghadl) Al

HFinclude <io=tream.h>

template <cla=s= L
clas=s diwide

i

private:
& a.b:
public:

wolid rread )

i

cin:rarrb:
i
& daiw )
1

r=turn {[(a-bl:

¥

B P
wolid mading )

1

diwide<int> dl:

dl . readi )

cout<<dl  diw( )

cout < <endl

diwide«s long> d2;
dz2 read():
cout<<d2  diw( )
i

:Jﬁidhijinééﬂ :Sﬁd’guﬁﬁﬁegﬁ
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